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(54) PROJECTION OPTICAL APPARATUS 

(57)Abstract* 

PURPOSE" To obtain a definite image -formation characteristic 
irrespective of various characteristics of a mask by providing the 
following: an operation means which operates the correction amount 
of the image-formation characteristic of a projection optical system; 
and an image-formation characteristic correction means which 
corrects the image-formation characteristic of the projection optical 
system on the basis of the correction amount. 

CONSTITUTION: When a reticle R provided with pelhcles 21 is 
used, characteristic data such as the material and the like of the 
reticle R and the pellicles 21 are read out in advance from a storage 
part 18>* the atmospheric pressure and the like inside a 
reduction type projection aligner are detected by using a sensor 19 
and are input to a main control system 20. The change amount of 
the image-formation characteristic of a projection lens 5 by a change 
in surroundings, by the absorption of exposure light and the like and 
the change amount of the image -formation characteristic according 
to the characteristic of the reticle and the pellicles are computed 
respectively The change amount of a magnification and a focus 
together with them is found. By this invention, the ma gnification and the focal positio n are considered as the 
jnaagejformation.characteristic-to-be-^rrected, and a change in the image -formation characteristic by various 
characteristics of a mask is corrected by using a ^QxmcliQn ^echaiu sm^ As a result, an eflFect that the various 
characteristics of the mask do not affect the image-formation characteristic is obtained. 



2i 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 



[Kind of final disposal of application other than the 
examiner's decision of reiection or application 



converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2000 Japan Patent Ofl&ce 



©5k m¥fff'Jk5& (A) ^F4- 130711 

©Int. CL 5 «B0 E^- Jt(^^S#^- ©4MB 4 «P( 1992) 5 R 1 B 

H 01 L 21/027 

G 03 F 7/20 5 Z 1 7818-2H 

7352-4M H 01 L 21/30 3 1 1 L 

7352-4M 3 0 1 G 



61 ¥-2-250288 
@£±5 m ¥ 2(1990) 9 ^21 B 

©ft S A #3db «kS jE^ 



m m & 

1 . & as » * ffc 

tt K- & ^ 55 B 

2 - # S1F 2S * tf> « © 

si/<#->©«%aE*^s s-yn/t. ?& & k s 

«±cF/rSO*Sft1*Sg "C iB ft * ■e-^&fc&^SSS 
tc te ^ r , 

firgerajfc#^9fio*sft#ftcfc« , **A 
* « * ? a t , 





S3 


3fe ^ ^ 




or 


a 




n 


3fc 




a 




C 


te 




T 




•7 








ft ^ £ 


< 


its 


A 


!» 


ft 












JE 




T 


IS 


ft 


it* ft 




fSl 


± * * 






82 






SE 


s 


c 










to 


T- 


* 


s . 




[ 


a * <a 




m 


] 
































* . ■ * 




it 




ft 




% 










> 




as 


10 


ft 


1- 5 










* 


< 


* 




E 




iS 








« 




) 








n 


* A « 












ta 
















« 


ft 


o an 


-ft 




*fi ie -r 














T 


& 
































S 




te 








ft 


& 








iE ^ 


13 


t 


L T ft 










-lb 














t 






> 












r 




















* 


at 








n 




£ -1 n 


T 




A 




ft 




» 


jE 


■r 








*< 














« 


ra 


£8 


6 


0 




7 


8 


4 




4 




j 


■e 


(1 














T 


^ 






V 


X 






ft 




ft 




SE 






IE 


t * fc 






» 


IE 


u 


> 


X 












i/ 


> 


X 






m 










51 






* 










r 




m 


m 








a 9 © 




at 




ft 




si 


IE 


r 










w 


m 


? 


n T 






. * 








u 


> 


X 








f 








X 










h o — 












ft 






> 




jr. 


u 




> 


h 


3 


ft 


7C 


ft ( * 








n 


T 


5 


2 


ft 


7C « ^ 




•a 




) 


C SB 



-45- 



id T & c t c «fc 9 . (8 ^ , <fc 25 ^ ft . ff. .6 © ^ 

— ^ . *&ii<raSEftt3.fc£fftB;5fc3 s &S(*<oi£ 
ft « « . «|clAJII*»iET6»ftt i/Ttt. 

J A f # M B8 6 1 - l 839 2 6 m j 13 * 

* n * * ^ L3 , ttK*1t3l%<oftAe«iS t 

T . 1 2/ a * h % C * A «t tfcJ £ * A3 V> X t£ (ft DB t 
? t i/N 4 . 

* h * u -c <* , ic»iu>xcK»ta»tt. 

> a - ffi flt SMfc * }JK 1/ >X©R*ftH<5ftiR* 





n t 


to ft . 


L> A> U 




ft W Is) » <o ^ ^ - ^ 15 ffli ft t 








« ffl T 4 




d« £ 4 - 




■5 ft 








g{*<Off#r^tf£$ii: Jl ft 4 ft M> . 


< tf ^ A/ 




fiH % *> L < 4i f I SB . 3« & 8 £ 2? 43 J: 


9 . 3? 










®t ft: & 48 *< 4» * . 


3. tl * 


5b 3 


HtB^tBdt*. 55 3 0 (A) it 


^ y £ /i/ 


§£ 


* « n t ^ ^ tt fl o *• * >w o *fl 


^ T? » 9 




#-£^ffl*c#7-l/*>hy-v**#: 


^ 2fc <D « 







*-V5 ZA«lg«*hTiS9. 1*»5 4. 55 

55 3 0 (B) it y ^ * 5 7 ^ »j f ;v © ft 5 

<o0caauT^*racKy*/us i <n & m m & 

54' . 55' tiS I t «r 0 . t H ^ S 



»BI ¥4-130711 (2) 

g|» fc ft T £ ft . c z *t» . ^*?ttt(sJi8><? — 

/f - *• ? a ) t * m u -r *> 9 . tiToaiflcfe^ 

J:KoK»o-<Mt ittt, i i J ^ * * S f* 
o » * t IB * , i/f-?^oH*i:WK ( SJf 
5? ) AM A 6 h . c#i€>A«*£»«1$C-£**K 

£ $ K 3fe x 'i 7 i fM< K * t T 9 . 
c *i ic f * ft T u 1- V A> <0 •* -f X ( K $r — v 

t,*fe<*-»t^s. £ © ft 
A l/f ^OSBc J:4fti3*i<liaif i <( < 
ft 9 t * 9 . u- ^ 3- ;i> C # 9 * £ 4E ) o # # * * 

■e * -a- h * * . 

* h tz , U f ? ;KO ^ ^ - > O IS W ^ c ft ft ^ 

y^^ ( » «s r -r a as ifc « ) 





ft * 


3fe 


B*££«**iftCft 




43 ai 


ft 




* ft: . ^ y 9 A* k U 






t © ra <n & ra *< s a 


S ft T ^ ft ft A , JSJ IS 








^ ^ A- 31 S L, ft 9 . 


& a 




n t u> s £ fin <o ii ti 




it H 


J: 


9 , » (fe 1$ « 43 ? 










3 n ^ s 3 0 (o t 


k r 




c © 0 f ii . < ^ 


iW W 9 ft ** B# O * % I£ 


X 9 




^©^SME»<f6< ft 


-7 ft ffl <k 1% 3fi U r 7k L 


r * 


9 


, : o K 8 t ^ H 


^ S 5 7 ' tt T il ^ I 


e» a, 


T 


^ 1. c w fs A$3fe 


» 5 4 . 5 S tt . 


S 4 




5 5" T- ^ b ft ft 


»Cft9S30(A) « 




/>■> 


e-rn. is(ft^tt43 






ft 


4 . 3: n e> « . ft c 




> h 


'J 


» 






ft 


K 5 <: 4f A. 5 , 




3. t\ 




© £ *< % js * n r ft 




. id 


*> 


^ ^vo « SI ( tt 


K ) • » ? • HI ft * 


( ft « 


* ) . << 'J £ * 0 




w 





-46- 



^ k iO B (I jS fc •» - 
tflllBVt tS*a* US fc 3fe * £ > co » c .fc 

k s a* is e> n * . 

± S£ PSJ tt £. <K>Ki*<OAC*§E(5!-Ctt. Bf S o 



MRIT4-130711 (3) 



* n ¥■ 


a t 




sn 


sa 


m 


12 t 




S3 


le 1% li it ^ 


9k <0 {£ ffe 


« ti 






iE 


r 


4 12 ft 


to fcS 


IE 


f S k % A 


{ft S 1* T 


^ 


















[ 




















* IS an 


« ± 


It 


<0 




*> 


e « jfc 


2 ^ t 




% ft * , v 


A * 










m 


* « tt 






^ 5 ft ^ 


t$ <£> 7-' - 


* *k 










L t JS 


& . * 






e tg ift « 


ft (0 






* 


it 


5* t * 




* 


T m IE s * 


ir as u . 


m m 






iZ 


J: 


7tSE 


la # * 




iE t S. 










co 




tt r - 


* t l 


r 


ti , v 7. 


«• « m -r 










CO 


J5 * . 


M t* 3? 


t> 




A £ « «5 






CO 






< fc *, 


- o ia 


Jb 


a. n 






















* €> t: 


, 






CO 


** 


x - 


* c tt 




Ilflt4l/ 


? J\y iZ 








u 




;w <0 W 


m . ^ 


if 


C *K *J 9 As 


Z <F> IS 


i* K 






-e 




"C "J ^ 


^ <o m. 




. ffi tff ^ . 


35 . -* 


V * 




12 


ft 




B* ^ 


% E « 


<D 


4* * < t i> 


- o U ± 


*« 3$ 




6 














Z. « * 


& . 








<o 


w r 


- * t 


L 


T . >. SB <73 


IB * <o 


— * 


CO 


ft 


0 








< 


li ^ »J if V 



<o « ?fi fc 




r e 


SI 






4 


C k 


<j 


T 






37 


5t 


ft 


ft 


c 








r 




< 




k /J^ 


a 




















J: 














<,> T 


ti 










CO 






c 


* ^ < 




«t 








U 








w 






IE 










-f — K 






^ • 


■3 


> 






— ;w 


L 


T 


^^ 














^ o 4t 




J: i 


*s 








9! iU 


5: 






> 






T 








& 




co T 










» ^/ 




ft 


U 


IBs 


«• 






1* 




r t & 




































ja t 








CO 






ss 


04 % 


® 






# 


B8 




T 






i- * . 




































C It 


» 


ffl 


3 






























5 ! 


E2 






ft 




CO 






m 


c 


a 




» 








IS 


ft K B 


CO 


« 


fa * 










CO X 




















C CO 




S 






n 


3t 




m i 




e» 


X 




ft 


» 


I 


L 




r ^ 








X 




5fe 


3$ 


a - 




ft 


w. 






2 




a 


A 




> 




> ^ 


u 


> 


X 


3 






T 








4 


T? 




n 


* »f e> 


n 










^. 


7- 


— ^ 


5 






Hp 


^ 


n 


ft 




f- 


* /V R 


5- 




to t 
































CO 


Esl 








V 


P 


A & 




ir> 


M 


fc 








;v 


R 


«: ii a 


U 


ft: 


£?. 




I 


L 


« 


k m 


( 


5 








) 


T 




-tr 



Cb^^^R (H)»'<^ — >PA) CO flft 5: |$ * t 

^r«l ( it « ifi] ) A»i6fljftgvz^f-i/8li: 
* «» . 

Z^t-^fl i 3 c j: 9 2c% 

jc»B«IllBftXYAf-i9Blcft«n, -e<o 
<o u - * t* - i. ^jsjwriswsft 9 & m m * * x 

(0 f S ¥ . «AfiSUM^4. 5 * ffl * ffi JE « 
6 1 — I 8392S-§-j fc£<fflfif*t><0T'*>4 



-47- 



ft . S A S » 4 1*, ftSSIcH'fc a** K 

ft S 1 tWIOE^tt^ 0 -^*^' # T'to 

^fnf:l£^»Jffll81i 1 5 j: J: 0 iSS f , 3= *J « 

r= n i> . 

ft c ft jft (ft 5 ?fi IE * * fc U t tt - tt K ^ > * 6 
h*«ft1tft:fr&C«fcft. 

fflH^UTcK^t 5, L E DJf«Jt». ft * f 
^e>OJ£&t}fcfr£»+ft. 



JSHffl ¥4-130711 (4) 

2 0 !i 5 x n W if PJi S (i £ ^ 4 i t . Z * 7* - 

S c {* -o . 

z c -e . « ft di % 1 6 . 1 7 e t 7 i? h * 
b->;<7U^*) C J: 9 ^ 7 M * ft 4» , 1* * 

fi <0 ff * C * 7 * V h * *? ft * ft 3* # & T It * 

■5 . 

* ft , i*ja»S2ott*>^t a a ^ 

( * ft JE V ) cMtft««fc kbc. 22 IS J 8 
fi * Ji * b , c«pm»fflc*S&TJE?3*]ffll»l 

5, ft A 1ft tt $ I 6 - 1 7Cffi£<0*&^*-£*£ 
{ft . 2£S£(***ff*i§flI$)Tft. 

$g 2 EI tt , ^ 'J^ X/ 2 1 5: ^ 'J ^ $ I? » 2 2 
T ft . 



R*fi&E-r**S-&. k 'M ^ 2 l O « H , J5 * , 
SMI. $ 0 A = < -sM*2 i <rXtl/^KO 
* % H s lifhttieilASK^^ttATftWOlB/h 
f$f$?»#;SBf*?<Pff:fr3?fc . : ft 6 iM« $ . ft 

fia^<o^ftit$i4c h ft e i- a w * t o ra « * m 

SJt) L < t± S< a, 4 1/ — a >^-C^At>Tisl/>r, 

<J £ ;u 2 l flDttfSS-T^-Cfleffi&ft^ttgdt&Tft 
ffi ffi ± ft /J* KR 0 » «t *> © ft* ** T? «fc 

-t U T , -*«;£ju2io-3W*fti''* , *A'R*flll 

fll * ft B# C , ^SiJCU^^JUR&tf^'J?*^! 

ft t£ eo &! Ifo S ^ > i/^-^/u2atV^y^^©ftttc 



S* & L T S£ tg & 1 8 Cf JJITUS, 2* T * U 

f ?*t«ffltft t « ciEttff i a ^ of as r 

*T«t^i:-rntf.&^. 4ft, u^-^^sc/^v 

m - 3 ~ K k LTl/^^J^c9lii^^?^}^^Tfc 

» ft ft ^ . 

* T , fS 3* 3Mt C U T , S^Sl 4 <TC . |*} gfi 

6 ^ D * * * t fe v^ t K 18 ffi 1 B-r-*fcLT# 

u, EE7D«u?aarii 5 c» j]t s, t l x ff 7) *) « 

80 1 5 <* . S 3ft 3? 1 4 «**C ggE&«« Jt ) K 



-48- 



%jj w r * . 



- 75 . * * 12. IE 


IC ill} U T li . £ *i 88 £ 2 0 










h (S * * £ 3t » i 


7 t iti ^ T i . 




JU ± © 5 ii c J: 




^ /I/ 


ciM^, * £ 


sc u * m ie -c s * . 




* JE * fll -C tt . 


*A?<0*$+*<0^. U * 


£ A> 


R , ^ * ;u 2 1 


<0^tt/l' 5+3* 




U r> ft . ^ * 




tc j: 


7 T @ 1 c i 5 I' 


^ £ *RC0ftb*ftA<IRfc 


Z> ft 


«> . V * ;w 2 i 






£ * * it ^ & 9> & 


. d co ft *b * * £ fiS 01 fc (SJ 




2rr£ci:0 U £ 




ft 45 




ft -5 ' i: & U * U . 




* 6 C v * * Sfc 


f«tiiiia«t it, & 




o x li 15 fe u > 








S 1 




*ftiittSlffJC*7-fevh 










* <> <0 T- t> J: ^ . 





H HI -¥4- 1307 J 1 (5) 





X If . 


/3 85 L* > X 6 £ fX ? £ L- > X • J- U 




h O - 




< It 


L- ^ 




A* t 


ft 8i !✓ 


>Xfi)imHi%frt435tt. 11 J6 I' > X 


CO Jt 


^" * ft 


HT^C 2tfc0 1 IMT 3 f&#7Xl'E!3- 


ft 


O EE ft 






n fis 01 


Tti. » iE t ft«ft<ttt t t ? . ^ 


fc « 


,s. ia a 


t * % * ft a< > (fi c €» tit m m a . r * 


A h 


— > 3 


> S? * . fftS-«.£(2KfcHB*C?lliE 


+ 4 


: k t 


a* *. e> * * . : o *s ^ , ffiiE^art 


K. #! 


2 L t 






X. II 7 


4 A b — 5/3 >C o ^ t B , U * 4 A* 




¥ ffi c 




X © 


-IO 






> 7 h 


? n tf & v> . 




ft . * 


H £8 ffU T- tt Jt fKU »c T w- > h >j v ^ n 




* * ^ 


co^ra^ft**. -r ^ a h — i/ 3 > 




<o rz n> 





















x- 




± ia as f« R « «> »> ^ 


{ ft ft 




* e> i: 










■c «i « 


*n is 


% tt jE t 


















£S ^1 r- « IS 3t <» \9l K 3fe ^ * co 






ov^Tl*'< /iA < % T T R (Throogh 


T h ft 


Reticle 


) 


-n 




- ( y 




^ > h 


i& 




a 




-r n 




A !/> ) 






u 




c ^ t 


& . 


V * 9 


A- 








5 > 








Uf 




ti-^w t r & . 






C £ 




en 


ft 


* ] 






u ± 


O 


i; 




c*5£^t:<tM«. ^x 


^ co sf 


*$ ti 


c * * 




(ft 








T 4 




"7 








flk 4* tt 


Kl ft 


tf <^ ^^ 


t 




•5 


m & *> * . 














7 ^ ? co « Sfl c J: h r flf 


c A » 


^/ IS 


U ffi 




ft 




ft * * fft ^ fr ^ 6 ^. 


A< Sb Z 




* e> 










m a t 




r «: , 












t? H 


* «c & 






ft 


£ ^ Jft i< * * . 







r a » u m *j * * n & e> n * w a< « 5 . 

4. EJfficoSS^^fft^ 

35 1 ©tt*%^<0-HJfifH*-*S/MaE»*!8H 

7K f Sft e§ 0 . 

SB 3 13 (A) -(C) H "J ^ ^ ^ © is 1$ C K ff 

^-^^.iff^^^uftift^eiT*)*. 

C^^ffl^O<5-?tOKQ8) 

R. ••■ U ^ 17 fir , W - -5 * /\ , I 3fe « , 6 »• t% 
& 3h . 1 4 -~ £ ft X . 2 0 - £ «| « ft b 

2 1 

<t«A ^ Jl ± ft Si IE ¥ 



-49- 



?*IRl i F 4-130711 (6) 




-50- 



W4- 1 30 7 1 1 



C»ffH] 1^ (1 9 9 9) 1 2^100 

[£^#-Sf ] «H¥4-1 3 0 7 1 1 
[&HB] ( 1 9 92) 5^ IB 

C¥ii^»] &WH$iMi«4-- 13 0 8 
[ffiH#] #I?2-2 50 2 8 8 
[BRH«taW*61K] 



H01L 


21/027 




G03F 


7/20 


521 


[F I ] 






H01L 


21/30 


515 D 


G03F 


7/20 


521 


H01L 


21/30 


516 A 




U^iOOfl) * * ft IE * 

w w fi 1 & * ts 

2 * RSH SHUSH 

2 . tfl i£I* + * # 

ttflf JfC * WTft UJ B A. © ft 3 T b a 0 3 * 
* tt (411) tt * £ tt r. 3 > 

«RS i*»8g& 15 BB fife - a 

3 . ttiSA 

t£i* © 110-8901 JUS g fl|IIKaXfflT§eS3f 

££* ( 7il8 > #a± if £J JS 

a»^BE! (3773) 7011 W 19 II ft S & 9 

5 . V£(DA * 
W 18 a 



<Z)»8f S#©«ffl *B*K«» 5 HUE* 

*, r3rscr>/i^->*gg^#/ttv^* (E) fcJBTBU W<9 



1- 



811ft 

ttuaa^afciaftj***: rose^-* ca-^d «««« A*^is«»tt©isf5 

B. 

tf&fc t &«jRih» i fly ttft 3 JHcejfi^aKiityasB. 
€ «aa i: r * njfeasn 1 a xiim 3 m izEfstna&#ztx a. 



